Epigenetic regulation of memory by acetylation and methylation of chromatin: implications in neurological disorders, aging, and addiction.
Synaptic plasticity is one of the most fundamental properties of neurons that underlie the formation of the memory in brain. In recent years, epigenetic modification of both DNA and histones such as DNA methylation and histone acetylation and methylation emerges as a potential regulatory mechanism that governs the transcription of several genes responsible for memory formation and behavior. Furthermore, the recent identification of nitrosylation of proteins has shown to either activate or repress gene transcription by modulating histone methylation or acetylation status in mature neuron. Recent studies suggest that the use of major substrates of abuse, e.g., cocaine, induces alterations in molecular and cellular mechanisms of epigenetics that underlie long-term memories in the striatum and prefrontal cortex. Moreover, downregulation of genes due to alterations in epigenetics leads to cognitive deficiencies associated with neurological disorders such as Alzheimer's disease, Huntington's disease, psychiatric disorder such as Rett's syndrome and aging. In this review, I will discuss the evidence for several epigenetic mechanisms in the coordination of complex memory formation and storage. In addition, I will address the current literature highlighting the role of acetylation and methylation of chromatin in memory impairment associated with several neurological disorders, aging, and addiction.